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Abstract: In addition to the obvious food safety requirements,         
manufacturing—specifically distilling—can be inherently hazardous,     
especially when it involves heavy equipment and highly flammable and          
explosive materials. Ensuring workers’ safety and understanding about        
working in a hazardous environment is essential. While there is not           
necessarily a need for e-learning specifically, there is certainly a need for            
training. Training requirements can be extensive, and at a busy factory it            
can be difficult to manage, deliver, and track this training. This study            
explored e-learning solutions as they can be applied to needs of this            
industry. The purpose of this usability study was to develop and evaluate            
the ease of use of an online learning module designed to deliver and track              
safety training. The researcher designed the prototype training module,         
incorporating the principles of instructional design and multimedia        
learning. Three rounds of usability testing were conducted. Revisions were          
made to the prototype after each round of testing, based on user feedback             
to improve the user experience. User feedback indicated that simpler was           
better. Appealing visuals, clear and concise text, a clean layout, and           
prominent straightforward instructions were preferred by users. This paper         
discusses study results including methods, participant data, design        
implications, and website modifications. The study helped to provide a          
user-friendly online training tool that can be further developed and          
implemented in a workplace safety program outside the scope of this           
project. 
 
Introduction 
 
In addition to the obvious food safety requirements, manufacturing—specifically 
distilling—can be inherently hazardous, especially when it involves heavy equipment and 
highly flammable and explosive materials. While there isn’t necessarily a need for 
e-learning specifically, there is certainly a need for training. I wanted to explore 
e-learning solutions as they can be applied to needs of this industry. This usability study 
is about developing and testing an asynchronous e-learning tool used to conduct safety 
training and certification through a competency-based learning approach. 
 
At the distillery where I work, we have to comply with a lot of regulations, including 
those set by the Food and Drug Administration (FDA) and the Occupational Safety and 
Health Administration (OSHA). Much of these regulations have to do with safety, and 
along with physical requirements, there are many required subjects for training. In 
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addition to regulatory compliance, it is also important for everyone at the factory to 
understand how to work safely and to notice when things are unsafe. 
 
While most of this training can be conducted in-house, it can be difficult to schedule and 
track everyone’s progress. Other solutions are sending people to off-site classes which is 
costly and takes people away from their work, or bringing in expensive instructors to 
conduct training at our facility. In this study, I have explored the use of an online 
instructional module to conduct this training on location at the factory. 
 
This research is important because it could not only lead to an easier to use and more 
time and cost effective training program, but because of the subject matter, it could 
actually improve the safety of people in a potentially hazardous workplace. If this is the 
case, the modules used in this study could be used to create many more, to further cover 
both practical and regulatory requirements, and could be a helpful tool for other 
organizations as well as mine. 
 
The purpose of this usability study is to test the ease of use of a web-based asynchronous 
instructional module that delivers and tracks safety training for factory workers at a small 
distillery. The primary research questions addressed are: How easy was it for the users to 
navigate and find which training courses are available in the training program? How easy 
was it for the users to determine which training has been completed and which has been 
assigned to them? How easy was it for the users to select and open an assigned course? 
How easy was it for the student users to complete a course? 
 
Literature Review 
 
While researching existing training options and exploring various learning methods well 
suited for safety training, I determined that competency-based learning would be ideal for 
this subject matter, because it is learner-focused and well-suited for both independent 
study and concrete skills like the ones we need for safety (Soares, 2012). 
Competency-based learning has also been shown to reduce both training time and costs 
(Mendenhall, 2012), which are both important factors to consider in a business 
environment. Because of the competency-based approach, learners would ideally have 
the opportunity to “test out” of each module by completing the assessment first. 
Satisfactory demonstration of each competency will allow the learner to skip the tutorial 
content and move onto the next module. Competency-based learning was found to be 
suitable enough for training specific skills that Southern New Hampshire University built 
their new associate’s degree program around that approach (LeBlanc, 2013). 
 
It may seem obvious, but training a workforce on safety topics tends to improve safety 
conditions within the workplace. A study of the construction industry the USA found a 
decrease in injuries and fatalities after an OSHA-mandated training program was placed 
into effect (Taylor, 2014). Another study, conducted in Canada, of various forms of 
occupational health and safety training, found them to effective in improving conditions 
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within the workplaces studied (IWS, 2017). As for the delivery of such content, an IWS 
impact study in 2013 found online training to be effective method for safety topics. 
 
The focus of this study was to improve the delivery of training in a factory setting. An 
online training tool should improve this as long as the tool is functional and easy for the 
learners and administrators to use. This is important as current methods can be tedious, 
inconvenient, and difficult to track. Usability is a well-known and widely-addressed issue 
in marketing and design, but can be overlooked in educational tools, despite its 
importance and the difference a user-centric design approach can make in the 
effectiveness of learning tools (Clayton, 2011). Krug (2014), explains how thinking about 
usability from the beginning of a project and incorporating the concepts into the design 
process can improve outcomes and save both time and money. Central Carolina 
Community College used this approach to redesign all of their web resources to be more 
user-centric, and which now provide a better overall user experience for both students 
and faculty (Dishman, 2015). 
 
Rather than continue old methods of gathering workers together and lecturing them all on 
a topic that many may already be familiar with which can be redundant and a waste of 
time, an online tool that is competency-based would allow individual workers to log in 
and access just the training that they need and to demonstrate their knowledge of familiar 
topics without attending redundant lectures. 
 
Project Design 
 
The participants in this study were nine factory workers of a wide range of ages. All were 
fluent in English although it was a second language for some. The participants’ skill and 
frequency of computer use also varied, but was average to below average. These factors 
all needed to be taken into consideration for the design and development of the training 
module. The module had to be easy to use for people who do not frequently use 
computers—especially for work. Language was not a huge issue, but making sure to keep 
the instructions and content simple and uncomplicated was important to make sure that 
everyone could understand and more importantly, learn from this training tool. 
 
Keeping in mind Steve Krug’s (2014) first law of usability, I wanted to make the usage 
obvious and self explanatory. I also drew from Richard Mayer’s (2005) principles for the 
design of multimedia learning, including the multimedia principle: that people learn 
better from both words and images than from words alone; the segmenting principle: that 
people learn better when lessons are presented in learner-paced segments rather than as a 
continuous unit; and the coherence principle: that people learn better when extraneous 
material is excluded. 
 
Delivery of the course content was in an asynchronous format. Essential content was 
broken down into individual competencies based on (OSHA) safety standards and 
requirements, as published in the Code of Federal Regulations (CFR). All course content 
and learning objectives (competencies) were be designed around these regulations, and 
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were be delivered through the Canvas learning management system (LMS). Canvas LMS 
was selected for a few reasons. It is free to use, it is relatively user-friendly for both the 
learner and the designer as compared to a few other options that were explored, and 
because I was already somewhat familiar with it from using it in a few of my previous 
courses in the LTEC program. Also, Canvas is extremely feature rich, and can be added 
to with many extra features and plugins. 
 
Most the course content consisted of online tutorials with text diagrams and/or videos for 
each competency, followed by text-based quizzes. Assessments were designed with the 
goal of certifying the learner in the demonstrated competencies, as required by CFR 
standards. Each competency had an associated quiz administered through the LMS. 
Content for the courses was be derived from OSHA (2017) documentation and 
publications as well as from existing resources provided by Instructional Designs, Inc. 
(2017). 
 
Other considerations for the development of the training modules included timing and 
workflows. The training had to be able to be completed around a participant’s work 
schedule, allowing them to learn without being a major interruption to their work, and to 
allow them to stop and continue as they needed. Also, for the purposes of this study, I 
wanted the participants to be able to complete a training module during the usability test. 
To accomplish this without the test taking way too long, both the sample lessons and the 
quizzes were shortened to allow the participant to complete them in a reasonable time. 
One way that this was done was by restricting quiz questions to just true/false and 
multiple choice, which are faster for the subject to answer. 
 
To keep the learners engaged and to lighten up otherwise dry topics, humorous material 
was used whenever possible and without distracting from the importance of the topics. As 
much as possible, explanatory drawings and diagrams were utilized to illustrate concepts. 
Negative examples were also used, as when it comes to safety it is often important to 
show what not to do. 
 
Figures 1 through 3 are screenshots showing the prototype training system that was tested 
in this study. Users could log in, see what training they have been assigned, and either 
complete the training modules or test out of them without going through the entire lesson. 
Appendix A through C show the observation instruments that were used for recording 
during the usability tests, the testing and subject interview scripts, and required consent 
forms. 
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Figure 1.​ Prototype training home page. 
 
 
 
Figure 2.​ Prototype training module list. 
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Figure 3.​ Prototype training module quiz. 
 
Methods 
 
Volunteer participants were recruited in person during January of 2018 from a pool of 
relevant factory workers. Once selected, they were be given instructions and a date and 
time was be selected to conduct the test with each of them. As all of the subjects were 
employees, they were informed and assured that their participation was voluntary and 
would not affect their employment in any way. 
 
The usability study was designed with and was conducted in accordance with concepts 
from Krug’s manual on usability testing (2010). To test the online training tool, learners 
were observed during the lessons and assessments delivered through the online training 
modules. Results from each round of testing were applied to revise and improve the 
modules for the next round. Both the training and testing features and the record-keeping 
aspects of the training tool were evaluated. Learners were given scenarios and tasks to 
complete, including both completing a training module and checking to determine which 
training topics are available, assigned, or already completed. Learners were also 
interviewed before and after completing the instructional module to serve as formative 
assessment. 
 
To evaluate the ease of use of the training program, the investigator conducted usability 
studies in person with the subject using a provided computer workstation. Prior to the 
testing, the subjects were asked to read and sign a consent form. There was then a brief 
introductory interview to collect relevant demographic information, technical skills, 
online habits, and e-learning experience. After this, screen recording was turned on so 
that the investigator would be able to observe the subjects’ onscreen activities (where do 
the they click, etc.) For screen recording, I used a tool called Screencastify. It is a plugin 
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that works with the Chrome browser, which initially worked well as the tests were 
conducted on a Chromebook. However, the free service ran out about halfway through 
testing without warning and I was not able to screen record the rest of the sessions. This 
was not a great loss, though, as the visual observations and interviews proved to be 
sufficient. 
 
During the testing, the subjects were asked to complete four specific tasks, which helped 
the investigator to identify any issues with the training program. As the subjects 
performed the tasks, they were asked to think out loud so that their voice would be 
recorded along with the screen activities. After the completion of the tasks, screen 
recording would end and the subjects were interviewed to collect their opinions and 
observations on the program’s design, layout, navigation, and what they liked, disliked, 
or would improve. This concluded the testing and data collection for each subject. The 
average total time spent by the subject was 30 to 45 minutes. 
 
Krug (2010) recommends a minimum of three subjects for each round of usability testing. 
Three were used for each round, for three rounds. Both quantitative and qualitative data 
from the usability tests and interviews were analyzed to determine any usability 
problems. Each problem discovered was ranked by severity, and resolved in order of 
most severe prior to the next round of testing. Three rounds of iterative testing were 
sufficient to identify any significant problems and improve the usability of the training 
program. 
 
Results 
 
I have already described the participants’ demographics, but I want to elaborate on a few 
things that appeared to make a difference in the results. More users preferred online 
training to face to face training, but even more had no preference. The wide age range did 
not make a significant difference in the results, but users having spent a greater amount of 
time online and having previously taken on online course did correlate slightly with 
improved task completion rates these are shown in figures 4 and 5. 
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Figure 4.​ Participant e-learning experience. 
 
 
Figure 5.​ Participant e-learning preference. 
 
The biggest factor that appeared to contribute to the outcomes was whether the 
participant read the instructions or not (figure 6). Users who did read the instructions 
successfully completed one more task on average than users who did not (figure 7). This 
was not a surprising result. 
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Figure 6.​ Did the participants read the instructions? 
 
 
Figure 7.​ Task completion rates of participants that read vs did not read the instructions. 
 
The four tasks that users were asked to complete were to find and navigate to the training 
modules, then to determine which training had been assigned to them, then to select a 
course from what was assigned, and finally to complete one of the courses. If they were 
unable to complete a task in a reasonable amount of time, or thought they had completed 
it but had not or they did it incorrectly, we moved on to the next task. The first task 
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proved to be most difficult, but completion rates for all tasks improved in round two after 
the first revisions were made (figure 8). 
 
 
Figure 8.​ Task completion rates for each round of testing. 
 
User-reported difficulty for each task was on a 5 point scale, with 1 being the easiest and 
5 being most difficult. Most tasks were found to be a 2 or better, with each task becoming 
easier with each round of testing (figure 9). 
 
 
Figure 9.​ User reported difficulty for each task per round. 
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From the post testing interviews, participants liked the use of photos, drawings, and 
examples. They liked the clean and straightforward design, the simple and easy to follow 
instructions, and the humorous images used to lighten up tedious topics. Most interesting 
was the fact that many reported that they prefered learning at their own pace and were 
more comfortable with the individual online training than they were learning in a group 
setting. Some of the improvements that participants suggested were to add “primer” 
questions or pre-tests to beginning of modules, to vary quiz questions from a larger bank 
of available questions rather than repeat the same ones every time, to add a progress bar 
to the modules and clearer indications for completed modules, and to add a chat or 
discussion feature. All users found the training site to effective overall, and recommended 
that similar training be implemented in their workplace. 
 
Most of the issues and problems participants found with the training had to do with 
getting started, navigating the modules, the instructions, and the Canvas platform itself. 
There were some issues with images loading slowly, and even taking so long to load the 
user was done reading the page before the image loaded. This was addressed by reducing 
the image size as much as possible without sacrificing visual quality. 
 
The navigation menu was initially made as minimal as possible to prevent confusion. 
However, because of the way the tasks were written, some users were getting lost looking 
for their “assignments.” So I added an Assignments link to the navigation menu, and that 
reduced the problem going forward. 
 
It was also found that users were also skipping the introduction and instructions and just 
jumping right in. This resulted in them getting lost and not knowing how to recover. A 
bold red “start here” notice was added to the front page, and while it helped a little, it was 
still ignored by a few participants.  
 
Based on user feedback, emphasis was added to the navigational text within the 
instructions, as well as making them into functional links to allow users to click them 
directly as an alternative to the navigation menu. This helped for some, but also added a 
new issue of users clicking them before they were done reading, and then ending up lost 
again. Revisions are shown in figure 10. 
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Figure 10.​ Revisions from the first round of testing. 
 
After round two, issues with instructions were addressed again. It was discovered that 
one of the biggest problems was the Canvas platform itself. Participants were not familiar 
with the platform and had some trouble with the concept of the training module being a 
separate course within the overall Canvas platform. Basically the modules and Canvas 
were two new things to learn at once, and this contributed to some confusion. A couple of 
users even accidentally left the training course and got lost within the greater Canvas 
environment. To attempt to improve this, the instructions were clarified and an “intro to 
Canvas” video was embedded on the first page (figure 11). This did not really help, 
however, because no one watched it. 
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Figure 11.​ Revisions from the second round of testing. 
 
Discussion and Conclusions 
 
In conclusion, all participants found the training site to be useful and usable overall. 
Several usability issues were identified in testing, which were addressed as well as could 
be done within the scope of the project. Most participants preferred the training website 
over their current training methods, and all recommended the implementation of online 
training for their workplace safety program. Considering that the biggest issue was a lack 
of familiarity with the online tools used in the study, this issue could be easily resolved in 
practice by an introductory session that showed the users how to use the online training 
before they got started. 
 
This research is important because it can not only lead to an easier to use and more time 
and cost effective training program, but because of the highly important subject matter, it 
could actually improve the safety of people in a potentially hazardous workplace. The 
modules developed for and used in this study could be used to create many more, to 
further cover both practical and regulatory requirements, and could be a helpful tool for 
other organizations as well as mine. Looking to the future, this training tool could 
definitely be a viable training tool for us at the factory. If something like this were to be 
implemented, we might explore utilizing some of the paid features and plugins for 
Canvas, or even using alternative or standalone platforms. We could create 
company-specific content for even better engagement with the learners, and if we came 
up with something really good, we could also consider selling it for other companies to 
use. 
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